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Isolation and structure elucidation of two furoquinoline alkaloids dictarnnine 1 and evolitrine 2 from the stem wood of Evodia
lunu- ankenda by I3C NMR spectral data and insect-antifeedant
activity against the agricultural pest tobacco caterpillar IV instar
larvae Spodoptera litura (F) in non- choice laboratory assay are
reported.

In continuation of our work on phytochemical
studies of indigenous medicinal 1 and insecticidal 2.3
plants and evaluating their activity encouraged us to
carry out chemical examination of Evodia lunuankenda Geartn 4 (Family Rutaceae) due to their medicinal properties like anti-viral , anti-bacterial, antifungal, spasmolytic, CNS active and diuretic 5.6 . An
infusion of the leaves and flowers is used in Malaya
as tonic and emmenagogue. The plant is also used in
fever. A decoction of the root and root bark boiled in
oil is given for improving complexion 7. Dictamnine
(4-methoxyfuro [2,3-b]quinoline) 1 and evolitrine
(4,7-dimethoxy[2,3-b]quinoline) 2 were isolated from
8
the bark of Evodia lunu-ankenda and also from Ru9
taceae members such as Dictamus albus , Evodia litll
lO
toralis and Evodia belahe . The synthesis of these
alkaloids is also reported earlier I2-17 . The I3 C NMR
spectral data of these compounds has not been reported.
Alkaloid 1 was obtained as light brown 0.3 g, mp
134°C (Lieo 134-36°C). From the mass (M+ at mlz
199) and elemental analysis its molecular formula is
determined as C I2H90 2N. Alkaloid 2 was obtained as
light yellow crystals 0 .22 g, mp 116°C (Lieo 116i 7°C) . From the mass (M+ at mlz 229) and elemental
analysis its molecular formula is determined as
CI3HII03N. In the 13C NMR all carbon signals of the
alkaloid 1 and 2 have been accounted for the chemical shifts are entirely compatible with a furoquinoline
alkaloid type skeleton .

2

In the 13C NMR of alkaloid 1, the furan carbons
appeared at () 142.42 (C-2), 104.68 (C-3), 103.32 (C3a), 145.53 (C-9a) and quinoline caroons appeared at
156.75 (C-4), 118.63 (C-4a), 163 .76 (C-8a), 127 .68
(C-5), 122.40 (C-6), 123.64 (C-7) and 129.53 (C-8).
The C-4 methoxyl carbon resonated at 58 .91 ppm.
In the DC NMR of alkaloid 2, the furan carbons
appeared at () 142.38 (C-2), 104.75 (C-3), 102.00 (C3a), 148.00 (C-9a) and quinoline carbons appeared at
158 .00 (C-4), 118.25 (C-4a), 161.00 (C-8a), 123.52
(C-5), 116.58 (C-6), 157.00 (C-7) and 105 .97 (C-8).
The C-4 methoxyl carbon resonated at 58 .84 and C-7
methoxyl carbon resonated at 55.37 ppm.
Alkaloid 2 is isomeric to pteleine (4,6-dimethoxy
l6
[2,3-b] quinoline) (Lit mp 133°C). Both the compounds showed similar IH NMR and mass spectral
data. However they showed different UV absorption .
The UV spectrum of evolitrine 2 now isolated
showed absorptions at 245, 307, 318 and 332 nm
which is the same as earlier reported 13 for evolitrine
and is different from ptelein l 6 (UV absorption at 260,
295 and 350 nm).
Compounds 1 and 2 showed moderate insectantifeedant activity against the agricultural pest tobacco caterpillar IV instar larvae Spodoptera litura
(F) in non-choice laboratory assay adopting the prol9
cedure of Ascher and Rones l 8 and Singh and Panth .

Experimental Section
5 kg of Evodia lunu- ankenda stem wood was collected from Ramphachodavarem forest, East Godavari district, Andhra Pradesh, India in June 1995,
and extracted with methanol :methylene chloride
(I : I). The decants were filtered and concentrated by
vacuum distillation to 16 g of crude extract which
was suspended in water, stirred and filtered . The residue (10 g) was dried in vacuo and column chromatographed over silica gel (300 g, 100-200 mesh) eluting
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with pet. ether-chloroform (I: I). Fractions of each
250-mL were collected . Fractions 14 to 25 yielded 1.0
g light coloured solid, which was further purified by
column chromatography and recrystallisation from
chloroform to two crystalline compounds 1 and 2.
Proton decoupJed J3C NMR spectra were recorded on
Varian Gemini 50.3 MHz in CDCI, us ing TMS as an
internal standard (chemical shifts in () ppm). Mass
spectra were recorded on Hitachi RMU-6L instrument.
The antifeedant activity of the compounds 1 and 2
were assessed on tobacco caterpillar (Spodoptera fitura F). The tobacco caterpillar were reared on fresh
castor leaves (Ricinus commcunis) grown in the Osmania University campus at 27°C±I , R H 65+5 %.,
14: 10 (L. D) photoperiod. Freshly molted fourth instar larvae were used in the assays. The assays were
J8
conducted as described by Ascher and Rones in arenas constructed from plastic petri dishes (15x90 mm).
A circle of moistened filter paper (9 cm dia) was
placed on the floor of each arena. Castor leaf di sks (2
cm di a) were cut with a cork borer from leaves with
well-developed primary leaflet s. Treated leaf di sks
were dipped in I mL of 1000 ppm solution of the test
compound in acetone. Control leaf di sks were dipped
in I mL of acetone only. Acetone was allowed to
evaporate before assays were initiated. 10 treated and
10· untreated control di sks were run for each test and
each test was replicated three times. In each petri di sh
one pre-starved fourth ins tar larvae was placed . Assays began 4-5 hr after the start of the photophase.
Arenas were placed in clear plasti c ventilated crisper
boxes containing moist paper towe lin g and placed in
an environmenta l chambers at 27± I dc. The time period of the experiment was 24 hr. Leaf consumption
was measured with the help of planimeter and th e
percentage of protection was calculated using the
following formul a adopting th e method of Singh and
J9
Panth .
% Of antifeedant activi ty =
% Protection in treated-% Protection in control x 100
100 - % Protecti on in control
Compound 1 showed 62 %, whil e 2 showed 67 % of

antifeedant actIvIty against the agricultural pest tobacco caterpillar IV instar larvae Sp odoptera fitura
(F).
f
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